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Introduction 
A variety of geological features and many well exposed outcrops occur 
in the Starved Rock area. The major geological feature is the La Salle Anticline, 
a broad bedrock arch that is crossed by the Illinois Valley at the west edge of 
the field trip area. The Shakopee Dolomite, the St. Peter Sandstone, and the 
Platteville Dolomite of Ordovician age, and Pennsylvanian strata associated with 
the Colchester (No. 2) Coal, are well exposed along the river bluff on the east 
flank of the anticline. The St. Peter Sandstone forms high cliffs along the 
Illinois River from Ottawa to Starved Rock State Park. Erosion has carved the 
scenic landscape of the park into the sandstone. 
In the area of Starved Rock State Park, the Colchester (No. 2) Coal and 
the underclay beneath the coal rest directly on the St. Peter Sandstone, but 
farther south these strata rest on the Platteville Dolomite. The Glenwood Forma-
tion which usually occurs between the St. Peter Sandstone and the Platteville 
Dolomite is missing in the field trip area. 
The itinerary includes stops to examine the Ordovician St. Peter Sand-
stone, the quarrying operations of silica sand, a Pleistocene waterfall, the 
La Salle Anticline, deposits of Glacial Lake Pontiac, the Pennsylvanian Summum 
Cyclothem, and the Pennsylvanian La Salle Limestone. 
Suggested References for Further Study of the Geology of the Field Trip Area 
Illinois State Geological Survey Bulletin 66, "Geology and Uineral Resources of 
the Harseilles, Ottawa, and Streator Quadrangles," by H. B. Willman and 
J. N. Payne, 1942. 
Tri-State Geological Field Trip Guidebook, "Area of the La Salle Anticline, North-
east Illinois," 1949. 
Illinois State Geological Survey Bulletin 37, "Geology and Mineral Resources of 
the La Salle and Hennepin Quadrangles," by G. H. Cady 1919. 
11The Silica Sands of Ottawa," published by the Ottawa Silica Company, Ottawa, 
Illinois, 1960. 
Illinois State Geological Survey Bulletin 53, "Geology and Economic Resources of 
the St. Peter Sandstone in Illinois,u by J. E. Lamar, 1928. 
Glacial History of Illinois 
Thousands of years ago much of northern North America was covered by 
huge glaciers. These glaciers, which advanced from centers in eastern and central 
Canada, developed when the mean annual temperatures were a few degrees lower than 
they are now, and the winter snows did not completely melt during the summers. 
After many years a sheet of ice accumulated that was so thick its weight caused it 
to flow outward, carrying with it the soil and rocks on which it rested and over 
which it moved. ~,to'~~ 
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The Pleistocene Epoch or "Great Ice Age" began about one million years 
ago and ended about five thousand years ago. During this epoch, there were four 
major stages of glaciation, each followed by a long interglacial stage character-
ized by climatic conditions much as they are today (see diagram on next page and 
attached Pleistocene Time Table in back of guide leaflet). 
The oldest glacial stage is the Nebraskan, named after the state of 
Nebraska where extensive Nebraskan deposits are buried beneath the younger glacial 
deposits. In Illinois the Nebraskan deposits are also buried, and there are only 
rare exposures of Nebraskan till in extreme western Illinois. A warm climatic 
interval, called the Aftonian (interglacial) Stage, followed the melting of the 
Nebraskan glacier. 
The next glacial climate produced the Kansan glacier, which left thick 
deposits of fine rock materials and outwash sand and gravel in Illinois when it 
melted away. The Kansan Stage was followed by the Yarmouthian (interglacial) Stage. 
During this stage, erosion carved valleys and hills, and soils were formed in the 
Kansan deposits. 
The third glacial stage, the Illinoian, is particularly important to the 
residents of Illinois. The Illinoian glacier, in three separate advances (Liman, 
Jacksonville, Buffalo Hart), covered 80 percent of the state, reaching southward 
to Carbondale and Harrisburg. After several thousand years, a warm stage caused 
the Illinoian ice sheet to melt. During this warm stage, the Sangamonian, the 
upper part of the deposits left by the glacier was weathered and soil developed, 
as in the preceding Yarmouthian interval. These ancient Sangamonian soils resemble 
present-day soils in color, texture, and depth, suggesting that the climate during 
interglacial times was similar to our present climate. 
·The last and most recent glacial stage in Illinois was the Wisconsinan, 
which began about 70,000 years ago. The Wisconsinan comprised three major glacial 
advances - the Altonian, the Woodfordian, and the Valderan. Little is known about 
the extent of the Altonian glacier, as its deposits were overridden by later gla-
ciers, except in northern Illinois. The Woodfordian glacier advanced southward 
from the Lake Michigan basin to the present sites of Shelbyville, Decatur, Charles-
ton and Peoria. The Valderan glacier reached its maximum extent near Milwaukee, 
ttisconsin, and did not enter Illinois. 
tfuen the glaciers melted, they released the rock materials they had 
picked up as they advanced. These materials are called glacial drift. Glacial 
drift deposited directly by the ice is called till. It is unsorted and unstrati-
fied and consists of a mixture of all kinds and sizes of rock fragments. As the 
Wisconsinan glacier wasted away, the ice front melted back and readvanced many 
times, creating a complex sequence of till deposits in northeastern Illinois, the 
most outstanding of which are end moraines. More than 50 successive end moraines 
were formed by the Wisconsinan glacier in Illinois alone. The major ones are 
shown on the accompanying glacial map of northeastern Illinois. 
Some of the glacial drift was washed out with the meltwaters and is 
called outwash. Outwash is layered or stratified. The coarsest material (gravel, 
sand) carried by the meltwater was deposited nearest the ice front, and the finer 
material (silt, clay) was carried farther away, with some possibly carried all the 
way to the sea. Where the outwash was spread widely along the front of the gla-
cier, it formed an outwash plain. Where the outwash was restricted to the stream 
valleys, it formed valley train deposits. Many valley trains in Illinois are 
buried beneath younger glacial drift. 
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An end moraine is an accumulation of drift at the ice margin when the 
rate of advance and the rate of melting of a glacier are essentially in balance. 
As more and more rock debris is brought to the edge of the glacier, it piles up 
and forms a ridge. 
The surface relief of end moraines is generally greater than that of the 
surrounding area and is referred to as swell-and-swale or knob-and-kettle topog-
raphy. At ·some places there are large gaps in the moraines where subglacial 
streams presumably carried away most of the drift. The flatter areas behind end 
moraines are called ground moraines or till plains. 
At times, especially in the fall and winter, the meltwaters subsided, 
exposing the valley trains. The wind picked up silt and fine sand from the flood-
plains and dropped these materials on the bluffs and uplands to form deposits of 
loess. Loess mantles most of Illinois. Near the large river valleys it may be as 
much as 60 to 80 feet thick, but it thins rapidly away from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized by the 
rich soils formed from the glacial deposits and by the abundant deposits of sand 
and gravel. The glacial outwash, especially buried valley trains, is an important 
source of ground water. The state would not have these valuable resources if the 
glaciers had not invaded Illinois. 
Itinerary 
0.0 0.0 Assemble in lower parking area of Starved Rock State Park. Leave by 
west exit. 
0.0 0.0 Turn left (south). 
0.1 0.1 STOP. Turn right (west) on road to west park exit. 
0.2 0.3 High bluff of St. Peter Sandstone on left. 
0.2 0.5 St. Peter Sandstone at roadside. 
0.1 0.6 STOP. Turn left (south) on Route 178. 
0.1 0.7 Winding road. CAUTION. 
0.1 0.8 Exposures of St. Peter Sandstone on right and left. 
0.4 1.2 Note stripped area on left. The underclay below the Colchester (No. 2) 
Coal has been stripped from this area for manufacturing brick, refrac-
tories, and structural clay products. 
0.3 1.5 STOP. Junction of Illinois Routes 71 and 178. Continue ahead (south). 
0.2 1.7 The upland area in this vicinity is underlain by glacial deposits that 
have been named Farm Ridge. Older glacial deposits below the Farm Ridge 
sequence are exposed. These depositwwere formed by the Wisconsinan 
glacier during the latter part of the Ice Age more than 15,000 years ago. 
0.8 2.5 SLO~.J. Turn right at entrance to Matthiessen State Park. 
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0.5 3.0 Enter Matthiessen State Park. SLOW. Speed limit 20 miles per hour. 
0.4 3.4 Enter parking area of Matthiessen State Park and STOP. 
Stop_!. Ordovician Platteville Dolomite and St. Peter Sandstone exposed 
near crest of La Salle Anticline. 
The La Salle Anticline, a broad upfold or arch of the bedrock, is 
the largest structural feature in Illinois. Its long axis extends in 
a southeasterly direction from La Salle County into southwest Indiana 
(see fig. 1). The anticline is asymmetrical (see fig. 2) with the west 
limb dipping or inclined more steeply than the east. The Platteville 
Limestone exposed here near the crest of the fold occurs approximately 
1,800 feet below the surface only a few miles to the west. 
At this locality the Platteville Dolomite (Upper Ordovician) rests 
on the St. Peter Sandstone (Middle Ordovician). Normally, in other 
parts of Illinois, a formation called the Glenwood Formation, consisting 
of sandstone and shale, occurs between the Platteville and the St. Peter. 
In this region, which was strongly affected by uplift along the La Salle 
~ticline, the Glenwood was eroded away before the Platteville Dolomite 
was deposited. This interval of missing strata is marked by the erosion 
surface on the top of the St. Peter Sandstone. Such an erosion surface 
is referred to as an unconformity by geologists. 
Pennsylvanian strata are also well exposed in the river bank. Note 
that the dip (tilt) of these rocks does not conform to that of the 
Platteville and St. Peter. This indicates that the older rocks were 
tilted during uplift of the La Salle Anticline before the Pennsylvanian 
strata were deposited. The angular relationship indicates another 
erosion surface, this time between the Pennsylvanian strata and the 
underlying Ordovician strata. Such an erosion surface is known as an 
angular unconformity. 
The anticline is not a single, simple fold, but appears rather to 
be composed of a broad belt (up to 25 miles wide) of many minor folds 
(anticlines and synclines) superimposed on an overall major anticlinal 
structure. This is par~icularly true farther south in the Illinois 
Basin. There is strong evidence that deformation along the anticline 
occurred at several intervals. The main phase probably occurred in 
Late Mississippian to Early Pennsylvanian time with lesser phases during 
and after the Pennsylvanian Period. The structure is also well exposed 
at Split Rock on the north side of the Illinois River. A line drawn 
from this point in Matthiessen Park to Split Rock shows the approximate 
trend of the crest of the anticline. 
The Platteville Dolomite is divided into several formations which 
are, in ascending order, the Pecatonica, the Mifflin~ the Magnolia~ 
and the Spechts Ferry. This separation into formations, based on the 
study of subsurface drilling information, is difficult to distinguish in 
surface exposures of the Platteville, so the Platteville is discussed 
here as one rock unit. 
prhe Platteville Formation underlies all of the region except an 
irregular area in the north-central part. It is also present in small 
outliers west and southwest of Ottawa. 
Fig. 1 - Trend of the 
West 
La Salle Anticlinal Belt 
Contours indicate the 
top of the Ordovician 
Galena Dolomite. Ele 
vations are relative 
to sea level. 
La Salle 
Platteville Dolomit~ 
Fig. 2 - Cross section through the La-SalleAnticline at Split Rock. 
East 
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Strata belonging to the Pecatonica Formation are found at Troy 
Grove four Diles north of La Salle, and at Matthiessen Park. Strata 
belonging to the Mifflin Formation are found at Starved Rock State 
Park and at Matthiessen State Park. No strata belonging to the Magnolia 
and Spechts Ferry Formations have been recognized in outcrops. 
'lbe Platteville Dolomite consists of brown, buff, and gray, finely 
crystalline, compact dolomite and fossiliferous brown and gray, finely 
granular, lithographic dolomitic limestone which has a distinct mottled 
appearance. At several horizons there are lenses and nodules of chert. 
The Platteville attains a thickness of be~een 125 and 140 feet in the 
vicinity of Marseilles. In the immediate area, east of the La Salle 
Anticline, local thicknesses of over 100 feet are attained. 
0.1 3.5 Leave parking area. 
0.3 3.8 Park entrance. 
0.5 4.3 STOP. Turn right (south) on Route 178. 
1.3 5.6 Abandoned quarry in Platteville Dolomite in ravine on right. This 
quarry was abandoned because there were large pockets of clay in the 
upper part of the dolomite. The underclay of Coal No. 2 near the mouth 
of the ravine is approximately two feet thick at this locality. 
1.2 6.8 SLOW. Turn left (east) on Ottawa Road. This immediate area is under-
lain by glacial drift known as Cropsey. The Cropsey drift is slightly 
older than the Farm Ridge drift mentioned earlier. 
1.2 8.0 Turn right on Grand Ridge Road at Y-intersection. 
0.2 8.2 SLOW. Prepare to stop. 
0.1 8.3 Stop 2. Lake Ottawa deposits resting on Pennsylvanian bedrock and 
Farm Ridge drift. 
For a brief time during the late part of the Wisconsinan glacia-
tion a large part of this area was inundated by lake waters. Lake 
Pontiac inundated the area between the Inner Cropsey and Farm Ridge 
Moraines. To the east between the Farm Ridge and Marseilles Moraines 
was another lake called Lake Ott~a. Still farther east, and at the 
same time, Lake Wauponsee occupied a broad region between the Marseilles 
and Minooka Moraines. These lakes are shown on the Glacial Map of 
Northeastern Illinois at the back of the guidebook. 
\~ere a lake exists for a considerable length of time, lake clays 
and beach deposits should be found if they were not subsequently 
removed by erosion. In this roadcut, beach deposits and lake clays 
that were deposited in Lake Pontiac are well exposed for examination. 
The deposits rest on Pennsylvanian strata associated with the No. 4 
Coal and also upon the Farm P~dge glacial till. Coarse sand and gravel 
representing beach deposits overlie gray and blue clays. Note that the 
beach deposits rest directly on the till at the east end of the cut and 
successively overlap the lake clays and the exposed bedrock, indicating 
a migration of the beach line as the lake level was lowered. 
' • 
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A detailed description of the origin and development of Lake 
Pontiac, Lake Ottawa, Lake Wauponsee, and other glacial lakes can be 
found in Illinois State Geological Survey Bulletin 66 (see suggested 
references). The following brief condensation of the history of these 
lakes is taken in part from Bulletin 66. 
Lake Pontiac and Lake Ottawa existed in this area approximately 
14,000 years ago. These lakes were created by a great flood of water 
that was released down Illinois Valley when the Valparaiso glacier in 
the vicinity of Elgin and West Chicago melted at an unusually rapid 
rate. The width of the Illinois Valley through the numerous arc-shaped 
end moraines which cross this region was not sufficient to carry the 
great flood of water. The moraines acted as temporary dams which im-
pounded the excess waters in the low areas between individual moraines. 
The highest shoreline of Lake Ottawa occurs at 640 feet above sea level, 
170 feet above the general level of the present Illinois Valley. These 
lakes are associated with an event in Wisconsinan glacial history called 
the Kankakee Flood. The flood occurred before the development of Lake 
Chicago and was responsible for erosion of Illinois Valley to the upper 
level of Starved Rock and Buffalo Rock. 
The bedrock exposed in the roadcut below the glacial deposits 
includes the following units: 
Feet Inches 
Pennsylvanian system 
St. David cyclothem 
Canton shale, dark gray, soft; contains discoid, 
fossiliferous, gray, rusty-weatqering ironstone 
concretions. • • • • • • • • • • • • • • • • • • 3 
Shale, black, hard» sheety; contains many small 
limestone concretions; Aviculopecten recti-
laterarius abundant in lower 3 inches ••••••• 1 
Shale, blaCk, soft • • • • • • • • • • • • • •• 
Ltmestone, shaly, black; contains white fossils, 
mostly Marginifera 
Shale, dark gray, ·soft, very thin-bedded; Estheria 
common. • • • • • . . . . . . . . . . . . 
Summum cyclothem 
Covel conglomerate; generally absent in upper part 
6 
3 
0-1 
3 
of ravine • • • • • • • • • • • • • • • • • • • • 0-2 
Clay, greenish-gray, soft; faintly bedded at base; 
contains many limestone nodules • • • • • • • • 3 
Hanover limestone, greenish-gray, nodular, single 
bed; thin layer of limestone with cone-in-cone 
structure locally along top; Marginifera abun-
dant • • • • • • • • • • . • • • • • • • 2/3-~ 
Shale, interbedded green and dark gray, soft, thin-
bedded • . • • • • . • • • • • • • • • • • • • • 
Shale, siliceous, black, hard, thiCk-bedded; contains 
bands and lenses of dark gray and black limestone; 
8 
large oval gray ironstone concretions. • • • • • 4 8 
Clay, light gray, calcareous except upper 1 foot 
6 inches • • • • • • • • • • • • • • • • • • • 6 
0.0 8.3 Leave Stop 2. Continue ahead. 
0.7 9.0 Note exposures of Farm Ridge till on right and left. 
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0.5 9.5 Exposure of Farm Ridge till on left. 
0.7 10.2 Another exposure of Farm Ridge till. 
0.5 10.7 SLOW. Turn right (south) on gravel road. 
0.2 10.9 Turn left at Y-intersection. 
1.3 12.2 Excellent view of a ridge on the Farm Ridge Moraine toward the left. 
For the last few miles the itinerary has been closely following the 
edge of the Farm Ridge Moraine. The front of the moraine marks the 
line of maximum extent of the Farm Ridge glacier's advance into this 
area (see Itinerary map). 
0.1 12.3 SLOl.J. Y-intersection. Turn right (south). 
The itinerary is now crossing the Cropsey till plain. 
0.5 12.8 Abandoned gravel pit in glacial outwash in wooded area on right. 
0.2 13.0 SLOW. Narrow bridge. 
0.4 13.4 CAUTION. Crossroads. Continue ahead. 
0.5 13.9 Surface of Vermilion Valley Terrace. 
0.1 14.0 SLOW. Bridge over Vermilion River. Load limit 6 TONS. 
Note the gravelly Cropsey till on the left overlain by gravel outwash. 
SLOW. Prepare to stop. 
0.2 14.2 Stop 3. Exposure of Summum Cyclothem in southwest bluff of Vermilion 
River. 
Pennsylvanian strata associated with the Illinois No. 4 Coal are 
exposed in the ditch on the north side of the road. The units present 
are as follows : 
Canton shale - blaCk, hard, flaky, 
fossiliferous 
Covel conglomerate - contains pebbles, 
fossiliferous 
Hanover Limestone - bluish-gray, dense, 
fossiliferous 
Shale - greenish-gray to blaCk, soft to 
hard, contains concretions 
No. 4 Coal Horizon - coal missing 
Clay - light-gray to gray, upper 1~' non-
calcareous, contains plant impressions 
Feet Inches 
8-10 
2-S 
1 2 
3 
3 
The No. 4 Coal is not pres~nt at this outcrop, but 4 miles to the 
east it attains a thiCkness of 3-4 inches. In general, the No. 4 Coal 
is thin throughout the field trip area. 
The Pennsylvanian strata, which were deposited between about 310 to 
270 million years ago, contain all of Illinois' minable coal beds with 
reserves estimated to be 137 billion tons. In addition to the coals, 
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there are many different types of sedimentary rocks in the Pennsylvanian 
System. In Illinois, the coals are commonly overlain by black sheety 
shale ("roof slate.,) followed by limestone with marine fossils. The 
limestone is usually overlain by gray shale also containing marine fos-
sils. Beneath the coal there is an underclay, in turn sometimes under-
lain by limestone or shale, then sandstone. Similar successions of 
these different kinds of strata are repeated in much the same sequence 
at least 50 times where the Pennsylvanian rocks are thickest. Each suc-
cession is called a cyclothem. An attached sheet shows an ideally 
complete cyclothem, but seldom do we find all the units present. 
The thiCkness of the Pennsylvanian System and individual cyclothems 
varies greatly from place to place. An example of this is the interval 
between the Colchester (No. 2) Coal and the base of the Pennsylvanian. 
This interval averages about 125 feet in western Illinois, while in the 
southeastern part of the state this part of the Pennsylvanian column is 
represented by about 1200 feet of strata. Although deposition started 
relatively early in Pennsylvanian time in western Illinois, it either 
proceeded very slowly or was interrupted _frequently by intervals when 
no sediments were deposited. 
There is no area in the world today that has conditions exactly 
like those which existed during "Coal Measures" time. The many different 
rock types in the Pennsylvanian System indicate that many rapid and re-
peated changes of environment took place. At that time, rivers were 
bringing sediments from the north and east> possibly from as far away as 
the present Atlantic coast and the region south of the Hudson Bay. The 
Midwest was a low, flat, swampy area lying just a little above sea level, 
but subject to frequent marine invasions as the land was raised or 
lowered, or as sea level went up or down. 
That these conditions existed is evident from the nature of the 
sediments. Many of the shales , limes tones, and irons tones above the 
coals contain marine fossils. The coals are believed to have formed in 
broad fresh-water marshes somewhat like the present-day Dismal Swamp of 
Virginia. Most of the sandstones, conglomerates, underclays, underclay 
limestones, and some shales probably accumulated in fresh-water environ-
ments such as river valleys, lagoons, or lowland plains. 
The plants and trees that grew in "Coal Measures" time were very 
luxuriant. In the jungle-like growths, the plants most common were 
huge tree ferns that had fronds five or six feet long and grew to a 
height of more than 50 feet. Along with them were seed ferns, now 
extinct; giant scouring rushes; and large trees, which grew to heights 
of 100 feet or more. The large trees we find preserved in the coals do 
not have growth rings. The luxuriant growth and lack of growth rings 
probably indicates that the climate that prevailed at this time was 
warm and without seasonal change. As the plants fell into the swampy 
waters, they were partially preserved, buried by later sediments and 
converted into coal. 
0.0 14.2 Leave Stop 3. Continue ahead. 
0.1 14.3 Sharp left turn. 
0.1 14.4 The strata discussed at Stop 3 are well exposed along this creek. 
0.4 14.8 Cross bridge. 
0.4 15.2 Turn right (west) on gra~el road. 
1.4 16.6 Note the flatness of the upland surface. The itinerary is crossing the 
Cropsey ground moraine. This area was also covered by the waters of 
Glacial Lake Pontiac. Erosion and deposition of sediments in this lake 
further subdued the glacial topography and contributed to its flatness. 
0.1 16.7 T-road north. Continue ahead. 
1.1 17.8 STOP. Town of Leonore to left. Turn right on blacktop road. 
0.5 18.3 STOP. Turn left (west). Continue on blacktop road. 
1.0 19.3 SLOW. RAILROAD CROSSING - TWO TRACKS. 
0. 5 19. 8 SLOW. Turn right (north) on Lowell Road. 
0.4 20.2 CAUTION. RAILROAD CROSSING. Chicago, Burlington, and Quincy Railroad. 
2.9 23.1 STOP. Continue ahead. Enter village of Lowell. Continue ahead (north) 
through town. SLOW. 
0.1 23.4 Conco Myer Brick Company plant on right. 
0.5 23.9 Cross Vermilion River. Note Platteville Dolomite in stream on left 
overlain by Pennsylvanian strata. 
0.3 24.2 Junction of Ottawa Road. Continue ahead (north) on Route 178. 
1.1 25.3 Abandoned quarry in Platteville Dolomite on left. 
1.3 26.6 Entrance to Matthiessen State Park. Continue ahead. 
1.0 27.6 STOP. Junction with Route 71. Continue ahead (north). 
0.6 28.2 Begin descent into Illinois River Valley. 
0.1 28.3 Exposures of St. Peter Sandstone on right and left. 
0.1 28.4 CAUTION. Winding road. STOP SIGN at bottom of hill. 
0.1 28.5 STOP. West entrance to Starved Rock State Park. Turn right into park. 
0.1 28.6 St. Peter Sandstone at roadside. 
0.4 29.0 Turn left on road to lower parking area. 
0.1 29.1 Entrance to lower parking area. Resume mileage at this point after 
lunch. 
LUNCH. 
0. 0 29. 1 Leave parking area. Resume itinerary. 
0.1 29.2 
0.5 29.7 
0.4 30.1 
0.2 30.3 
0.2 30.5 
0.8 31.3 
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Turn right on road to \~est park exit. 
STOP. Turn right (north) on Route 178. Enter Illinois Valley. 
CAUTION. Narrow bridge over Illinois River. Prepare to turn right 
immediately after crossing bridge. 
Turn rif~t (east) on gravel road along Illinois River. 
Plum Island on the right. River traffic uses the north channel around 
this island. The channel is maintained at a depth of 9 feet. 
Foam on water surface south of Starved Rock Dam is the effect of 
detergent pollution. 
0.3 31.6 Starved Rock LoCk and Dam. This dam was constructed to maintain a pool 
in the Illinois River greater than 9 feet in depth in the upstream area. 
0.2 31.8 Stop 4. U.S. Government Lock and Dam across from Starved Rock. 
Enter through gate marked "Visitors." (Cameras are permitted.) 
The Starved Rock Lock and Dam is operated by the U. S. Corps of 
Engineers as part of the Illinois-Mississippi Waterway system that 
connects the Great Lakes with the Gulf of Mexico. 'lbe dam is an ex-
cellent vantage point from which to view Starved Rock and thus is a good 
spot for taking photographs (cameras are permitted). One can also view 
the high bluffs of St. Peter Sandstone which forms many of the natural 
features in Starved Rock State Park. Almost the entire thickness of 
the massive St. Peter Sandstone is exposed along the Illinois River and 
in the narrow canyons extending southward away from the river valley. 
The St. Peter Sandstone is of Middle Ordovician age (about 450 
million years) and occurs throughout Illinois and much of the Midwest. 
However, this formation is exposed in only three regions of the state -
the La Salle-Ottawa area, the Dixon-Oregon area, and the Hardin-Grafton 
area in Calhoun County. All three outcrops areas are related to major 
geological structures. The most extensive outcrops are in the La Salle-
Ottawa area where they are related to the La Salle Anticline, the largest 
structural feature in Illinois. In the Dixon-Oregon area, the St. Peter 
is brought to the surface by folding and faulting along the Sandwich 
Fault, the Oregon Anticline, and the Ashton Arch. Outcrops in Calhoun 
County are associated with the Cap au Gres Anticline. The St. Peter has 
been penetrated by deep wells in most regions of Illinois, indicating 
that it occurs at depth throughout most of the state. 
The topography and natural features of the Starved Rock area are 
of relatively recent origin, generally less than 20,000 years old. The 
Illinois River and its tributaries began to develop during the waning 
of the last or Wisconsinan glaciation, one of four major glacial inva-
sions of Illinois during the Pleistocene Epoch. Pertinent events of 
the Pleistocene Epoch which bear upon the history of the Starved Rock 
area are summarized on the following pages. For further explanation, 
refer to Illinois Geological Survey Bulletin 66. 
From the vicinity of Ottawa almost to La Salle, the Illinois River 
is bordered by steep bluffs that are cut by many narrow canyons where 
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tributaries enter the main valley. The lower parts of the tributary 
valleys are eroded in St. Peter Sandstone and the upper parts are in 
glacial drift and Pennsylvanian strata. Where eroded in drift, the 
valleys are broad and have gently sloping walls, but where eroded in 
Pennsylvanian strata, they become noticeably more steep and narrow. 
Where cut into the St. Peter Sandstone, they become canyons with verti-
cal or overhanging walls. This control of valley form by rock of vary-
ing composition is plainly visible in most of the tributaries in the 
park area. The vertical-walled canyon portions of the tributary· valleys 
are approximately 50 feet deep. 
The St. Peter Sandstone is generally friable (loose) and poorly 
cemented. Because the degree of cementation varies, the sandstone does 
not weather uniformly under the attack of streams, rain, and wind. This 
differential resistance to erosion is the underlying reason for the in-
teresting rock features seen in the park area. Water falls, for example, 
are common in the tributary valleys wherever more tightly cemented layers 
are present within the generally friable sandstone. 
The upland surface at Starved Rock and at Buffalo Rock records the 
lowest level of erosion during the Kankakee flood of late Wisconsinan 
time about 14,000 years ago (see the following outline of Pleistocene 
events). The entrenchment of the Illinois Valley below this level to 
essentially its present depth (the level of the Ottawa Terrace) occurred 
when overflow water from Lake Chicago discharged down the valley at a 
later time. 
SUMMARY OF EVENTS IN THE PHYSIOGRAPHIC DEVELOPMENT AND GLACIAL 
HISTORY OF THE STARVED ROCK AREA 
(By H. B. Willman, based largely on studies by M. M. Leighton, 
George E. Ekblaw, Leland Horberg, and H. B. Willman.) 
Pliocene Epoch 
(11 to about 1 million years ago) 
Development of the Central Illinois peneplain with a 
relatively flat surface across the La Salle Anticline. 
Deposition of chert gravel in channels by an ancient 
stream system, as near Ottawa. 
Late Pliocene and/or Early Pleistocene Epochs 
(about 1 million years ago) 
Dissection of the Pliocene peneplain leaving a north-south 
divide on the La Salle Limestone on the west slope of the 
La Salle Anticline. Drainage west from the divide to the 
Ancient M1eaisa1pp1 River which then was flowiDI east from 
the Rock Island region to the present course of the Illinois 
Valley below the ''big bend" at Bureau. D~ainage east to a 
south-flowtq river near Morris. 
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Pleistocene Epoch 
(1 million to about 5 thousand years ago) 
Nebraskan Glacial Stage 
(1 million to about 900 thousand years ago) 
Invasion of extreme western Illinois from the Northwest by 
an ice sheet from the Keewatin center west of Hudson Bay. 
Weathering in the La Salle area. 
Aftonian Interglacial Stage 
(900 thousand to about 700 thousand years ago) 
tJeathering and soil formation in the La Salle area. 
Kansan Glacial Stage 
(700 thousand to about 600 thousand years ago) 
La Salle area covered by an ice sheet moving southwestward 
from the Labradorean center east of Hudson Bay. Diversion 
of east-flowing streams westward across the La Salle Anti-
cline and erosion of Ticona Valley~ a few miles south of 
the present Illinois Valley, to a depth of over 200 feet. 
Yarmouthian Interglacial Stage 
(600 thousand to about 250 thousand years ago) 
Deep weathering and erosion of Kansas drift. Drainage 
along Ticona Valley westward to the Ancient Mississippi 
Valley. 
Illinoian Glacial Stage 
(250 thousand to about 200 thousand years ago) 
La Salle area again covered by ice from the Labradorean 
center and the earlier drift eroded except along the 
valleys. Major valleys not completely filled with drift 
so that on retreat of the ice~ rivers were re-established 
in the Ancient Mississippi and Ticona Valleys. 
Sangamonian Interglacial Stage 
(200 thousand to about 70 thousand years ago) 
Deep weathering of Illinoian drift. Local accumulation 
of peat and alluvium. 
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Wisconsinan Glacial Stage 
(70 thousand to about 5 thousand years ago) 
Altonian Substage 
(70 thousand to about 30 thousand years ago) 
Invasion of northern Illinois by ice from the Labradorean 
center. Deposition of till in northern Illinois. Deposi-
tion of silt and loess in central and southern Illinois. 
Farmdalian Substage 
(30 thousand to about 22 thousand years ago) 
Deposition of loess derived from a valley-train along the 
Ancient Mississippi Valley, followed by a short interval 
of weathering. 
Deposition of a valley-train along the Ancient Missis-
sippi Valley by meltwater from an ice sheet (from the 
Keewatin center) which crossed Iowa to the Mississippi 
Valley. Deposition of loess in the La Salle area. 
Woodfordian Substage 
(22 thousand to about 12 thousand years ago) 
Ice advanced from the Labradorean center, crossed the 
La Salle area and deposited the Shelbyville Moraine. 
Mississippi River was diverted westward to its present 
channel. On retreat of the Shelbyville glacier, the 
Ancient Mississippi Valley was blocked at Peoria by the 
Shelbyville Moraine forming Lake Kickapoo which extended 
up Ticona Valley into the La Salle area. 
Repeated readvance and retreat of the ice, building 
several moraines behind the Shelbyville Moraine in east-
central Illinois, filling Ticona Valley, and leaving the 
lowest drainage channel at the present position of 
Illinois Valley. 
Readvance of the ice and deposition of the Bloomington-
Normal Moraines, again blocking drainage at Peoria and 
forming Lake Illinois at an elevation of 600 feet. 
Building of deltas in Lake Illinois by meltwaters from 
the retreating ice-front. 
Repeated readvance and retreat of the ice-front deposit-
ing consecutively the Cropsey Moraine west of La Salle, 
the Farm Ridge and Marseilles Moraines east of La Salle. 
Del~as formed in Lake I111Dois. 
Retreat of the 1ee front from the Marseilles Moraine. 
Fox Valley Torrent eroded the dam of Lake Illinois at 
Peoria and d~ai~~ed the lake. 
o.o 
0.3 
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Readvance of the ice and deposition of the Minooka, Rock-
dale, and Valparaiso Moraines. 
The Kankakee _Torrent, at the beginning of Valparaiso 
retreat, discharged a larger volume of water into Illinois 
Valley than the valley could carry, and the water spread 
widely over the uplands forming lakes between the moraines 
at a maximum elevation of about 650 feet (Lakes Ottawa, 
Wauponsee, Pontiac, Watseka). Upland surfaces were channeled 
and benches eroded, especially where the waters were con-
centrated in breeches through end moraines, a8 through 
the Farm Ridge Moraine near Split Rock. 
Declining waters of the Kankakee Torrent eroded channels 
as low as 540 feet to the top of Buffalo Rock and Starved 
Rock. 
Readvance of the ice and deposition of the Tinley Moraine 
behind the Valparaiso. On retreat of the ice-front, Lake 
Chicago was formed between the ice and the moraine. Outlet 
along Des Plaines and Illinois Valleys. 
Overflow from Lake Chicago (Outlet River) eroded Illinois 
Valley to the level of the Ottawa terrace, the rock bench 
which forms all of the valley floor at Ottawa except the 
inner narrow channel occupied by present Illinois River. 
Tributary valleys were left hanging (isolated at higher 
level), resulting in the development of canyons as in 
Starved Rock Park. 
Valderan Substage 
(11 thousand to about 5 thousand years ago) 
During late stages of Lake Chicago, cl1annels eroded in the 
Ottawa terrace. Coarse gravel, consisting largely of 
Niagaran dolomite from the Chicago region, deposited in the 
channels, as near Buffalo Rock. 
Outlet River covered the valley from bluff to bluff and a 
small falls or cascade half a mile east of Buffalo Rock 
was retreating headward when the Chicago outlet was aban-
doned. 
The declining waters of Lake Chicago eroded only a narrow 
Channel in the Ottawa terrace east of Utica where the 
terrace is underlain by St. Peter Sandstone and the Shakopee 
and Platteville Dolomites. Farther west the relatively 
soft Pennsylvanian rocks were easily eroded and only rem-
nants of the terrace remain. Recent alluvium covers the 
entire valley floor. 
31.8 Leave Stop 4. Continue east. 
32.1 High bluff of St. Peter Sandstone on the left. 
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0.3 32.4 Strip mine spoil piles on top of high bluff on left. The No. 2 
Coal was stripped from this area. No coal mines are operating in 
this region now. 
0.6 33.0 The valley bottom of Illinois River is a sand and gravel flat. 
0.4 33.4 Large hole in side of bluff on left is an abandoned silica sand quarry. 
0.1 33.5 Several coal mine tipples were located along the top of the bluff. The 
coal was lowered from the bluff to railroad cars in the valley. 
0.6 34.1 Bear right. 
0.2 34.3 Sand and gravel pits on left. This flat area is underlain by extensive 
deposits of sand and gravel. 
0.2 3.4.5 Stop 5. Abandoned silica sand quarry near the south end of Buffalo 
Rock. Park along shoulder. Walk baCk to the right into the pit. 
Approximately 40 to 50 feet of St. Peter Sandstone was quarried 
here for use as molding sand in steel foundries. Note that the sand-
stone is very friable (loose) throughout except in places where it is 
secondarily cemented by iron oxide deposited by water percolating 
downward from the top. Some of this secondary cementation is of rel-
atively recent origin, but most of it probably occurred prior to the 
deposition of the Pennsylvanian coal-bearing strata seen at the top of 
the pit. The iron makes the sandstone unfit for many uses of silica 
sand. 
The St. Peter Sandstone is a remarkably pure, fine-grained sand-
stone consisting of well-rounded grains of quartz. Many of the grains 
exhibit a peculiar frosted or dull appearance. The sandstone also 
exhibits well-developed inclined laminations called cross bedding. On 
many exposures the sandstone is light gray to pure white in color, 
giving the formation a distinctive appearance, but commonly it is 
slightly brownish in color because of staining by iron oxide. The 
sandstone is typically friable (loose) and soft, exhibiting a sugary 
texture, and is easily disaggregated in the band. In the subsurface 
the St. Peter is sometimes tightly cemented by calcium carbonate, sug-
gesting that its loose texture has been produced by the removal of the 
cement by weathering and by leaching by percolating ground water. 
The origin of the St. Peter Sandstone has interested geologists 
for a long time. An early theory suggested that the sandstone was de-
posited on the land in a vast interior desert of drifting dune sand. 
Similar cross bedding, roundness, and frosting are found in sands of 
present-day deserts, such as the Great Sahara Desert of North Africa. 
The rounding and frosting is caused by the grains striking each other 
as they are moved along by the wind. Today most geologists believe 
that the St. Peter is a marine deposit. All of the properties of the 
sandstone can be explained as the products of wave and current action 
in a shallow sea. Beds of marine limestone are present in the middle 
and upper parts of the formation in extreme northern and southwestern 
Illinois, Iowa, Arkansas, and Oklahoma. Marine fossils occur in some 
of the limestone beds, and although extremely rare, in the sandstone 
as well. The sand was derived principally from Precambrian igneous 
and metamorphic rocks in south-central Canada and transported southward 
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by streams into the Middle Ordovician sea. Conditions in the sea 
remained very stable for a long time, and the sands were extensively 
reworked by waves and currents which wore away the less resistant 
mineral grains and removed the muddy sediments, leaving behind the well-
sorted, well-rounded, highly resistant quartz sand. As the quartz 
grains were moved along the sea bottom by currents and washed back and 
forth by waves, they gradually became rounded and frosted. Cross-bed-
·ding in the St. Peter Sandstone also indicates a high energy, agitated 
environment, and more strongly resembles cross-bedding exhibited by 
known marine sandstones, rather than that found in dune sands. Some 
shifting of the St. Peter sands probably occurred in dunes along the 
shoreline of the St. Peter sea, similar to that occurring along present-
day shorelines. These dune sands were later eroded and incorporated 
into the marine deposits as the sea advanced toward the north. 
The surface marking the contaet between the St. Peter Sandstone 
and the overlying Pennsylvanian beds is an ancient erosion surface or 
unconformity representing about 175 million years. This erosion inter-
val is the equivalent in time to the upper portion of the Ordovician 
Period, the Silurian, the Devonian, and the Mississippian Periods, and 
the lower part of the Pennsylvanian Period - a time during which several 
thousand feet of strata were deposited in the southern part of the state. 
t~at happened in this area to cause these strata to be missing? 
Three possible explanations exist: (1) the several thousand feet of 
strata present in southern Illinois were deposited in this area and 
eroded off before the Pennsylvanian strata associated with the No. 2 
Coal were deposited, (2) only part of the missing strata was deposited 
and eroded away before the deposition of No. 2 Coal, or, (3) none of 
the missing strata was deposited in the area. 
There is evidence that at least the Upper Ordovician, the Silurian, 
and probably the lower units of the Mississippian System were deposited 
in this immediate area and were removed by erosion prior to Middle 
Pennsylvanian time. Evidence in favor of the second explanation is 
present at Matthiessen State Park and near Ottawa where the Platteville 
Limestone is present above the St. Peter Sandstone and below the Pennsyl-
vanian strata. Farther east, the Galena and Maquoketa Formations of 
Late Ordovician age, and Middle and Lower Silurian strata occur in 
normal positions above the St. Peter and below the strata associated 
with the No. 2 Coal of Pennsylvanian age. The removal of many hundreds 
of feet of strata in this immediate area is directly related to uplift 
and folding along the La Salle Anticline. This uplift raised the region 
above sea level during Late Mississippian time, resulting in erosion of 
the pre-Pennsylvanian strata. 
If time permits, walk to the top of the quarry to examine the 
strata associated with the No. 2 Coal. Pennsylvanian strata exposed· 
are as follows. 
Francis Creek Shale 
No. 2 Coal 
No. 2 Underclay 
(directly overlying St. Peter Sandstone) 
Feet 
10+ 
1 
2 
Inches 
6 
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0.0 34.5 Leave Stop 5. Continue east. 
0.2 34.7 Note the extensive exposures of St. Peter Sandstone on the right and 
across the valley on the far left. 
0.4 35.1 Note the variation in depth of staining in the upper part of the 
St. Peter Sandstone. The sandstone experienced considerable weathering 
before the Pennsylvanian sediments were deposited above it. 
0.3 35.4 St. Peter Sandstone on right. The No. 2 Coal is exposed at the crest 
of the bluff. 
0.1 35.5 Abandoned mine tipple on right. 
0.1 35.6 Entrance to Buffalo Rock State Park. Continue ahead. The No. 2 Coal 
and associated strata are well exposed near the top of the hill along 
the drive into the park. 
0.1 35.7 A large sand and gravel operation on right. The gravel is transported 
from pits north of Stop 5. The gravel is washed and sorted (sized) at 
this preparation plant. 
0.5 36.2 CAUTION. Intersection. Continue straight ahead. 
0.4 36.6 The Dubach Clay Pit and Processing Plant is on the left. The underclay 
of the No. 2 Coal is being mined here for refractories and structural 
clay products. 
0.2 36.8 Note the peaty silica sand piles on left. The reason for this will be 
explained at Stop 6. 
0.5 37.3 Processing plant of the Standard Silica Company on the left. 
SLm~. Enter business section of Naplate. 
0.2 37 .S CAUTION. RAILROAD CROSSING. 
Cross tracks. STOP at intersection. Continue ahead. 
0.1 37.6 Large silica sand pit on left. These pits are more than 100 feet deep. 
0.2 37.8 On the right note the waste pile of glass of the Libby-Owens-Ford 
Ottawa Glass Plants Nos. 5 and 7. The St. Peter Sandstone is used in 
glass~aking at these plants. 
0.2 38.0 Divided highway. Keep right. Enter city of Ottawa. 
0.3 38.3 STOP. Turn left (north). 
0.5 38.8 Stop 6. Silica sand pit of Ottawa Silica Company. PRIVATE PROPERTY. 
DO NOT ENTER PIT AREA. Excellent views of the sand pits can be seen 
from several vantage points along the road. CAUTION. WATCH FOR 
TRAFFIC. 
Ottawa is the silica sand capital of the world, and Ottawa silica 
sand is the standard to which all other silica sands are compared. 
There are several companies operating in the area, the largest of which 
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is Ottawa Silica Company which owns this property. From the numerous 
large pits on the property of Ottawa Silica Company have come millions 
of tons of silica sand for use in the glass, ceramic, foundry, steel, 
chemical, oil, soap, cleanser, and a host of other industries. Illinois 
is a leading producer of silica sand. Reserves in the Ottawa and 
La Salle areas are sufficient to sustain this major mineral industry for 
many years. Illinois ranks first in the ·production of glass sand in 
the United States, almost all of it coming from the St. Peter Sandstone 
in Ogle and La Salle Counties. The production of silica sand in Illinois 
in 1965 totaled 3,361,000 tons valued at $11,991,000. 
This locality is situated on a broad, thinly alluviated bedrock 
bench known as the Ottawa Terrace. Remnants of this terrace occur along 
both sides of the Illinois Valley. The relatively flat surface of the 
terrace, which occurs about 25 to 30 feet higher than the level of the 
present inner valley, records the level to which the floor of Illinois 
Valley was eroded by overflow from glacial Lake Chicago. The origin of 
Ottawa Terrace is discussed further on page 20. 
This general area was also the site of a roaring cascade of melt-
water during the late stages of overflow from Lake Chicago. At that 
time the Illinois Valley was flooded from wall to wall. The plunging 
waters eroded and scoured numerous channels and potholes up to 40 feet 
wide and 100 feet long in the easily erodible St. Peter Sandstone. The 
falls were actively migrating upstream when overflow from Lake Chicago 
gradually waned, and this part of the valley was abandoned by the river. 
As the waters slackened, the channels and potholes became filled with 
sand, gravel, and plant debris, including large logs. The plant debris 
now forms peat deposits locally, but none have been exploited commer-
cially. All of these features can now be seen just to the west of the 
plant area, but unfortunately the area is closed to the public. 
0. 0 38. 8 Turn around and return to Ottawa Avenue. 
0.5 39.3 STOP. Turn left (east) on Ottawa Avenue. Divided highway - KEEP RIGHT. 
0.6 39.9 SLOW. End of divided section of Ottawa Avenue. 
0.2 40.1 SLOW. Turn left (north) on Clay Street. 
0.2 40.3 STOP. Turn right on West Main Street. 
0.2 40.5 CAUTION. Railroad crossing. 
0.1 40.6 Ottawa business district. 
0.1 40.7 STOP. Continue straight ahead. 
Traffic signal at La Salle Street and West Main. Turn right on 
Routes 23 and 71. 
0.1 40.8 Bear left on approaCh to Illinois P~ver Bridge. 
0.1 40.9 Cross Illinois River. 
0. 2 41. 1 SLOW. Turn right on Illinois Route 71. CAUTION. DANGEROUS INTERSECTION. 
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0.1 41.2 Allen Park on right. Continue ahead (west) on Illinois Route 71. 
0.4 41.6 Water-filled silica sand pit on left. 
0.6 42.2 Another large water-filled silica sand pit on left. 
0.4 42.6 Note water flowing from large pipe straight ahead. This water is used 
in the washing operations of silica sand and comes from one of the 
processing plants. 
0.3 42.9 Shale exposed on the left probably marks the horizon of the No. 2 Coal 
in this area. The valley bottom in this area is underlain by the St. 
Peter Sandstone, mantled by a thin veneer of sand and gravel. 
0.9 43.8 T-intersection with road from left. Continue on Route 71. 
0.1 43.9 Crossing Covel Creek. On the right is St. Peter Sandstone; on the 
left is the Platteville Dolomite which immediately overlies the 
St. Peter. 
0.5 44.4 The valley bottom in this area is underlain by the uppe~ part of the 
St. Peter Sandstone, mantled by a very thin cover of soil, sand, and 
gravel. 
0.1 44.5 A portion of the Ottawa Terrace, consisting of sand and gravel~ i~ 
mediately overlies the St. Peter Sandstone here. 
The Ottawa Terrace, which forms the broad, relatively flat areas 
between the inner channel of Illinois River and the uplands bordering 
Illinois Valley, is an erosional feature developed by meltwater over-
flow from glacial Lake Chicago. The terrace is a bedrock bench cov-
ered by varying thicknesses of alluvium (sand and gravel), usually 
only a few feet. The general level of the surface of the terrace is 
about 30 feet above the bottom of the present narrow inner valley. 
Obviously, the terrace receives its name from the city of Ottawa 
which has been built on the terrace. 
In this immediate area the Ottawa Terrace is underlain by St. Peter 
Sandstone, but in a few places as near the bridge over Covel Creek, it 
is underlain locally by the younger .Platteville Dolomite. In general, 
from Ottawa westward the terrace in this vicinity is underlain by the 
St. Peter Sandstone, and to the east by Pennsylvanian rocks. 
As mentioned earlier, the Ott~a Terrace records the level to 
which the valley floor was lowered by overflow from Glacial Lake Chicago 
between about 11,000 to 9,000 years ago. Glacial Lake Chicago occupied 
the Lake Michigan Basin as the Wisconsinan glacier retreated northward. 
The southern shoreline of this lake extended several miles beyond the 
present Lake Michigan shoreline. As the level of Lake Chicago was 
lowered, discharge of meltwater down the Illinois Valley eroded the 
valley floor from 540 feet, the level represented by the tops of Starved 
Rock and Buffalo RoCk, to 490 feet, the level of the Ottawa Terrace. 
The top of the terrace corresponds to the floor of the gap eroded in 
the St. Peter Sandstone on the north side of Buffalo Rock. The old 
Illinois and Michigan Canal passes through this gap (see Itinerary map). 
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0.2 44.7 Waste piles on the far right are from stripping operations for the 
No. 2 Coal. On the left side of the valley the No. 2 Coal is over-
lain by younger Pennsylvanian strata and a thick section of glacial 
deposits. The overburden in that area is too thick for stripping. 
0.5 45.2 The picnic area is a detached part of Starved RoCk Park called the 
Ottawa Shelter. The mine waste piles on the right across the river 
are near the south side of Buffalo RoCk. 
1.0 46.2 Note that westward the St. Peter Sandstone rises higher in the valley 
wall on the left. The strata in this region are tilted very g~ntly 
downward to the east. This locality is on the eastern side or flank of 
the La Salle Anticline. 
0.5 46.7 East entrance to Starved Rock State Park. 
0.3 47.0 Illinois Canyon on the left. 
0.4 47.4 Begin ascent of valley wall. SLOW. Winding road. 
0.1 47.5 St. Peter Sandstone on right and left. 
0.3 47.8 Enter upland area. 
0. 5 48. 3 CAUTION. Sharp curve. 
0.7 49.0 Abandoned mine in the No. 2 Coal on the left. 
0.1 49.1 The steep canyon on the right is La Salle Canyon. 
0.3 49.4 The steep canyon on the right is Tonti Canyon. 
0. 3 49. 7 SLOl-1. Sharp curve. 
0.2 49.9 SLOW. Sharp curve. 
0.8 50.7 South entrance to Starved Rock Park. Continue ahead. 
0.1 50.8 Clay pit on far right is operating in the No. 2 underclay. 
0.6 51.4 Junction of Illinois Routes 178 and 71. Continue ahead. 
1.3 52.7 Junction of Illinois 71 and Oglesby Road. Continue ahead. 
0. 1 53. 4 SLOt-1. Turn right (north). CAUTION. .Sharp curve. 
0.3 53.7 SLOW. Sharp curve to west. CAUTION. 
0.2 53.9 Begin descent into Vermilion P~ver Valley. 
0.3 54.2 Note the spoil pile of abandoned coal mine straight ahead. The mine 
produced from the No. 2 Coal. 
0.4 54.6 Stop 7. Outcrop of La Salle Limestone in roadcut in river bluff on 
east side of Vermilion River bridge. 
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The following paragraphs are extracted from Illinois Geological Survey 
Bulletin 37, "Geology and Mineral Resources of the Hennepin and La Salle Quad-
rangles," by G. H. Cady, 1919, p. 65-69: 
Of the strata comprising the McLeansboro formation the most conspicuous 
and the most important economically in the Hennepin and La Salle Quadrangles is 
the La Salle Limestone which outcrops along the bluffs of the Little Vermilion, 
Big Vermilion, and Illinois Rivers in the vicinity of La Salle. The base of the 
limestone member is arbitrarily taken as the top of a black, fissile shale about 
1 foot thick, commonly associated with a seam of coal about 1 inch thick. This 
black shale forms the floor of the quarry of the La Salle Cement Company east of 
La Salle and appears in the clay pits below the limestone at the quarries of the 
two cement plants at Oglesby. The limestone terminates below a red, concretion-
ary shale. 
The typical La Salle Limestone is found only near the west flank of the 
La Salle Anticline in a strip not much over a mile wide. As found at the cement 
quarries, it is a succession about 30 feet thick of limestone varying from 
white, crinoidal, and oolitic strata to brecciated, nodular, dense, thin-bedded 
layers. These latter beds are associated with different amounts of argillaceous 
material either between the beds or forming the matrix in which the limestone 
nodules are embedded. In all places where the limestone is typical it is highly 
calcareous, but may contain variable amounts of argillaceous material in certain 
beds. Such silica as is present is that found in the finely divided state in 
the shale or, possibly, in silicates. The rock is essentially non-siliceous. 
West from the Ve~ilion River, the La Salle Limestone becomes litho-
logically different because of the amount of argillaceous material in certain 
beds, so that they become essentially shale, and an increase in the siliceous 
content in other beds, so that they are eventually calcareous sandstones or very 
siliceous limestones. Not all the beds, however, are affected by these changes, 
some being very pure wherever exposed. This applies especially to the coarser 
white crinoidal beds. 
The stratigraphic succession of the La Salle Limestone member where it 
is typical has been compiled from observations at various exposures, at no one 
of which the section is complete. The sequence is about ·as follows: 
Feet 
6 
2 
12 
7 
2 
La Salle Limestone 
Limestone, very pure, semi-crystalline, 
gray; weathering to brownish or red-
dish color. 
Shale, gray; often entirely absent or incor-
porated in the underlying bed. 
Limestone, compact and heavy bedded where 
fresh, but develops thin beds where 
weathered. A 2-foot bed at base is rela-
tively constant over the area as a pure 
semi-crystalline gray limestone. 
Limestone or shale; south of the Illinois 
commonly argillaceous, thin bedded; north 
of the Illinois more argillaceous · to nearly 
a shale. 
Limestone, hard, gray, crinoidal. Over large 
areas about 1 foot thick, but near Vermilion 
River as thick as 6 feet. 
Revised, December 1987 
Reprinted, May 1970 
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Fossils of the La Salle Limestone 
(incomplete) 
Lophophyllidium profundum 
Orbiculoidea subtrigonalis 
Rhipidomella pecosi 
Meekella straticostata 
Chonetes granulifer 
Chonetes verneuilianus 
Linoproductus cora 
Marginifera lasallensis 
Marginifera splendens 
Juresania nebrascensis 
Dictyoclostus semireticulatus 
Pustula punctata 
Cryptocantha compacta 
Dielasma bovidens 
Neospirifer cameratus 
Ambocoelia planiconvexa 
Squamularia perplexa 
Punctospirifer kentudkyensis 
Composita subtilita 
End of Field Trip 
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- . '\. ___ ::::-Unconformity 
~~------~----------~~t:r~~T~-~~~unconformity a ~ . 
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H -..4 
Cll .... 
Port Byron 
Racine 
Waukesha 
Till, outwash 
Alternating sequences of 
sandstone~ shale, under-
clay~ coal~ and limestone 
Shale 
Limestone 
Dolo~te with some 
limestone, cherty 
ott 
s:2 ~v 
Dolomite and sands tone 
·.:.._ . ·_..:..._ 1-A&conformity ---------------~ 
...__ ........ _  
Maquoketa 
---=----
,__,- Unconformity 
...... 
Shale, some dolomite 
or limestone 
; Galena Dolomite, some limestone, 
.,.. ~ , ....::. cherty ~ ~-------~---------~~~,~i------------~==~~-----------------__J ~ ,... Dolomite, some limestone 
u f Platteville Sandstone, shale, some doloudte 
~ 0 An 
11 
Glenwood / ·:.;~-;: .. #:Unconformity 
~ ce St. Peter ·.: ;· ..... ~ ;~:~ Sandstone 
or-~r-----------r-----------~~i~~~~~conformity ----------------------------~ 
Prairie 
du 
Chien 
~ . .. lo 
Shakopee I I Dolomite, some sandstone 
New Richmond Sandstone 
Generalized Column of Strata in the 
La Salle - Ottawa Area 
TIME TABLE OF PLEISTOCENE GLACIATION 
(Illinois State Geological Survey, 1969) 
---------,r-------.,.------------.------------ ·--- ······-
STAGE 
RECENT 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglaciaU 
SUBSTAGE 
Years 
Before Present 
5,000 
Valderan 
11,000 
Twocreekan 
12,500 
l.Joodf ordian 
22,000 
Farmdalian 
28,000 
Altonian 
50,000 
to 
70,000 
NATIJRE OF DEPOSITS 
Soil, youthful ?rofile 
of weathering, lake and 
river deposits, dunes, 
peat 
Outwash 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of "t-7eathering 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation, building of 
many moraines as far 
south as Shelbyville, 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weather-
ing, and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers, 
Winnebago drift 
----------+---------+----·--· - -------+-------------
Buffalo Hart Drift Glaciers from northeast 
at maximum reached 
ILLINOIAN 
(3rd glacial). Jacksonville Drift 
Mississippi River and 
nearly to southern tip 
Lim an Drift, loess of Illinois 
----------+------ -- -1- -------- -- ---·-- ---- ----- --- -·- ---....J.-------------
YARMOUTH IAN 
(2nd interglacial? 
· t-- - ·- ·-· - -- · - .. . . -
KANSAN 
(2nd glacial) 
------- - -··-. --· ... - . -·- . 
AFTON IAN 
(1st interglacial) 
Soil, mature profile 
of weathering 
1-- - ·- -·- - . .. . t----- - ----------
Drift 
Loess 
. -- ·- -·-····-----· ·-- . . .. - ··· ·- · -- - -·- - · -- --
Soil, mature profile 
of weathering 
Glaciers from northeast 
and northwest covered 
much of state 
--- ----- -- -- ·-·· - ---·--·--·----- - ,f-------------t-------------
NEBRASKAN 
(1st glacial) Drift 
Glaciers from northwest 
invaded western Illinois 
• 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions,especially in lower part. 
Limestone ; contains marine fossils. 
Shale, black, hard, . laminated; contains lar~e spheroidal concre-
tions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
. base ; plant fossils locally common at base ; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, l<?wer part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven . 
lower surface . 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the MRrseilles, 
Ottawn, and Streator Quadrangles, by H. B. Willman and J~ Norman Payne) 
(28197-20M-6/ 66) ~~o 
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GLACIAL MAP OF NORTHEASTERN ILLINOIS 
George Ekblaw 
Revised 1960 
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THE GLACIAL DRIFT 
1961 
Tertiary 
(Pliocene omitted) 
~ 
Cretaceous 
~ 
L2:iJ 
Pennsylvanian 
(Above No. 6 Coall 
~ 
Pennsylvanian 
(Below No.6 Coall 
~ 
Mississippian 
IUpperl 
~ 
Mississippian 
(Middle and Lower) 
1-WP:::~:::J 
Devonian 
~ 
Silurian and Devonian 
~ ' ' Silurian 
~ 
Ordovician 
• Cambrian F~ 
Fault 
-
Complex faulted area 
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JeJlagical Science Field 
Starved nock Area 
(ll~y 19, 1962) 
Boundary of 
End Horaine 
Shoreline of 
Glacial Lake 
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Trip : 
